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ABSTRACT 



This invention relates to derivatives of hemiasterlin or 
Geodiamolide G having anti-mitotic activities and useful in 
treating cancer. These derivatives are represented by general 
formula I, 




wherein Y, n, R„ R 2 , R 3 , Re, R 7 . R70. R71. R 72. R74. and 
R 75 are as defined in the specification. 
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Totally Synthetic Analogue 




U373 HEY MCF7 cell m 



3. Compounds described herein were comparatively tested 
for their antimitotic activity against human mammary 20 
carcinoma MCF7 cells. 

MCF7 cells were grown as a monolayer in RPMI supple- 
mented with 15% fetal calf serum and antibiotics at 37° C. 
in humidified 10% C0 2 . All compounds were dissolved in ^ 
dimethyl sulfoxide except for vinblastine (a known drug) 
which was a 1 mg/ml solution in physiological saline. 
Exponentially growing MCF7 cells were treated with dif- 
ferent drug concentrations for 20 h, prepared for chromo- 
some spreads, and the percentage of mitotic cells determined 30 
by fluorescence microscopy. The results are shown in FIGS. 
1 and 2. Hemiasterlin, Hemiasterlin A and modified com- 
pounds were very potent antimitotic agents, with IC J0 values 
of 0.3 nM and 3 nM respectively. Hemiasterlin and Hemi- 
asterlin A were more potent than Taxol, Vinblastine and 35 
Nocodazole (all known drugs). 

The effect of Hemiasterlin and Hemiasterlin A on the 
morphology of their mitotic spindles was examined by 
indirect immunofluorescence using a monoclonal antibody 40 
to ^-tubulin and the distribution of their chromosomes using 
the fluorescent DNA dye bisbenzimide. In the presence of 
hemiasterlin A at 2 nM no completely normal spindles were 
seen. Some cells showed relatively minor abnormalities in 
which a bipolar spindle was present but the astral microtu- 45 
bules were considerably longer than normal and the chro- 
mosomes were not completely confined to the metaphase 
plate. Most commonly cells had multiple asters, and the 
chromosomes were distributed in a spherical mass. Half- 5Q 
maximal concentrations of taxol, vinblastine and nocodazole 
produced the same types of abnormal spindle as hemiasterlin 
A. Hemiasterlin A at 10 nM, the lowest concentration 
causing maximal mitotic arrest in MCF7 cells, caused 
microtubule depolymerisation in mitotic cells. This was also 55 
the case for high concentrations of vinblastine and nocoda- 
zole. Taxol at high concentrations had a quite different 
effect, causing bundling of cytoplasmic microtubules in 
interphase cells and very dense multiple asters in mitotic 
cells. 

These results show thai Hemiasterlins cause mitotic arrest 
and produce abnormal mitotic spindles. They can be used in 
lieu of other antimitotic drugs in procedures that require 
blocking cells in mitosis, such as the preparation of mitotic 65 
spreads for karyotype analysis. They can also be used to 
probe microtubule function in mitotic cells. 



What is claimed is: 

1. A compound of general formula 1 




wherein: 

R : and R^, independently represent a hydrogen atom or 
an optionally substituted alkyl or acyl group with the 
proviso that when R 71 is hydrogen as hereinafter 
described, R 70 is not hydrogen; 

R 2 represents a hydrogen atom, an alkyl or benzoyl group 
or an alkyl group substituted with one or more halo, 
nitro, cyano, alkoxy, hydroxy, amino, alkylamino, 
sulphinyl, alkylsulphinyl, sulphonyl, alkylsulphonyl, 
amido, alkylamido, alkoxycarbonyl, haloalkoxycarbo- 
nyl or haloalkyl groups; 

R 73 represents a hydrogen atom or an optional substituent; 

Y represents an optional substituent; 

n represents 0, 1, 2, 3, or 4; 

R 3 represents a hydrogen atom, or an optionally substi- 
tuted alkyl group; 

R 74 represents a hydrogen atom, a hydroxy group or an 
optionally substituted alkyl or acyl group; 

R 7 represents a hydrogen atom or an alkyl group; 

R 7S represents an optionally substituted alkyl group or 
— Q' — C(0)X, wherein 

Q' is an optionally substituted — CHjj — , — CH 2 CH 2 — , 
-CH 2 CH 2 CH 2 -, -CH 2 CH=CH-, 
— CH 2 G=C— , or phenylene, X is — OR g , — SR 8 , 
or — NRoR 10 , and R 8 , R 9 and R 10 independently 
represent a hydrogen atom or an optionally substi- 
tuted alkyl group; and 
i) Rg represents a hydrogen atom, an alkyl or benzoyl 
group or an alkyl group substituted with one or more 
halo, nitro, cyano, alkoxy, hydroxy, amino, alkylamino, 
sulphinyl, alkylsulphinyl, sulphonyl, alkylsulphonyl, 
amido, alkylamido, alkoxycarbonyl, haloalkoxycarbo- 
nyl or haloalkyl groups; R 71 represents a hydrogen 
atom or an optionally substituted alkyl or acyl group; 
and R 72 represents a hydrogen atom; or 



